Background: This study aimed to detect the survival outcome of patients who underwent primary laryngectomy in comparison to the salvage total laryngectomy at our institution. Methodology: A retrospective analysis of patients who underwent laryngectomy in our institution from 2009 to 2016 either as primary surgery or as salvage surgery was done. Results: Fifty-four patients were assessed in the current study. Primary laryngectomy was done in 33 (60.4%) patients and salvage laryngectomy in 21 (39.6%) patients. The common complication following laryngectomy was wound infection (68.5%) followed by pharyngocutaneous fistula (29.6%). The five year disease free survival in primary and salvage laryngectomy patients were 46% and 32 % respectively. DFS showed a decreasing trend with increase in T-stage and also node positivity. The overall survival (5 years) was found to be 52% for primary laryngectomy cases and 37% for salvage cases. Conclusion: Salvage laryngectomy was found to have higher incidence of postoperative complications. The overall survival and DFS was found to be lesser for salvage cases than primary laryngectomy. T-and N-stage have an important role in determining survival. The survival of advanced laryngeal cancers is dismal with surgery and radiotherapy.
INTRODUCTION
Cancer of the larynx is the seventh most common malignancy affecting males in India. The estimated incidence is 1.26-8.18/100,000 population in our country. [1] Laryngeal cancers are treated with the main goal of functional organ preservation whenever possible. [2] Early-stage laryngeal cancer patients (Stage I/II) are treated by either radiation therapy only or conservative surgical procedures, and advanced-stage patients (Stage III) are treated by a combination of radiotherapy and chemotherapy. [3] Some of the patients treated with organ preservation may have recurrence or residual disease after radiotherapy/ chemoradiotherapy for which surgery is the salvage procedure (salvage laryngectomy). Organ preservation is not possible when the tumors erode thyroid/cricoid cartilages and hyoid bone or when the tumor infiltrates into extralaryngeal tissues (T4 stage, AJCC 8 th edition), wherein total laryngectomy (primary laryngectomy) with neck dissection followed by radiotherapy is the treatment of choice in these T4 stage cancers.
The 5-year disease-free survival (DFS) of T4 stage patients after treatment with surgery and radiotherapy is found to be around 60%. [4] Whereas, the 5-year DFS after salvage laryngectomy is around 55%. [4] This study aims to detect the survival outcome of patients who underwent primary laryngectomy in comparison to the salvage total laryngectomy at our institution.
METHODOLOGY
This study was a retrospective analysis of patients who underwent laryngectomy in our institution from 2009 to 2016 either as primary surgery or as salvage surgery. The hypothesis was that the patients who progressed to an advanced stage of T4 stage are biologically aggressive and are similar to those patients who did not respond to radiotherapy or chemoradiotherapy. Hence, these two biologically aggressive types of laryngeal cancers would have similar outcome in terms of survival. Patients who underwent conservation laryngectomy and those patients with hypopharyngeal cancers who underwent laryngectomy were excluded from the study.
The demographic and clinical details were collected from the patient records. The last date of follow-up and status of the patients were retrieved from the files. Statistical analysis was done using EpiData Analysis software 2.1.0.73 (EpiData Odense, Denmark). For survival analysis, Kaplan-Meier estimates and plots were applied.
RESULTS
There were 62 patients who underwent laryngectomy during the study period, of which the records of eight patients could not be retrieved. Hence, analysis of 54 patients was done in the current study. Primary laryngectomy was done in 33 (60.4%) patients and salvage laryngectomy in 21 (39.6%) patients. Of the salvage laryngectomy patients, 7 had undergone chemoradiation earlier and 14 had undergone radiation therapy alone. The demographic details are given in Table 1 . The median age of the patients was 60 years (range, 40-73 years), of which 51 (94.3%) were male.
Among the salvage laryngectomy group, 14 (26.4%) patients had been treated with radiotherapy only and 7 (13.2%) with chemoradiation. Conventional cobalt teletherapy was used till 2011 and intensity-modulated radiotherapy was used from 2012 to 2016. The dose of radiation delivered to the primary was up to 70 Gy. In node-negative patients, the nodal stations at risk were delivered with 56 Gy, and in node-positive patients, the dose of radiation delivered was 66-70 Gy. When the salvage patients developed recurrence following their primary treatment, they were reassessed and found to have Stage III in 38% of cases, Stage IV in 33.5%, and Stage II disease in 28.5%. All the patients in the salvage group who underwent total laryngectomy were included in the study.
Among the primary laryngectomy group, 94% of patients had Stage IVA disease. The different types of laryngectomies done were total laryngectomy (67.9%), total laryngectomy with partial pharyngectomy (26.4%), and total laryngo-pharyngo-esophagectomy (5.7%). Regional flap like pectoralis major myocutaneous flap was used in 12 (22%) patients and supraclavicular flap was used in 2 (3.8%) patients.
The most common complication following laryngectomy was found to be wound infection. Wound infection was defined as all the wounds with erythema, wound edge discoloration, and wound gape in addition to frank infection. All these patients needed prolongation of antibiotics and longer wound care. It was found in half of the primary laryngectomy cases and all of the salvage cases (P = 0.0001). Postradiation skin changes and fibrosis were seen in all patients. Pharyngocutaneous fistula formation was also a significant morbidity (29.6%) following laryngectomy, but in most cases, they were treated by conservative measures alone. Only two among the salvage laryngectomy patients required secondary repair of the fistula with local flaps. Furthermore, the incidence of systemic complications was found to be higher in salvage laryngectomy cases [ Table 2 ]. DFS (5 years) following primary laryngectomy and salvage laryngectomy was found to be 46% and 32%, respectively. DFS showed a decreasing trend with increase in T-stage [ Figure 1 ] and also node positivity [ Figure 2 ]. The overall survival (5 years) was found to be 52% for primary laryngectomy cases and 37% for salvage cases [ Figure 3 ].
DISCUSSION
The survival of salvage laryngectomy patients after a failure of organ preservation treatment is low in comparison to the patients treated with surgery followed by adjuvant treatment. Moreover, the postoperative complications are higher in salvage laryngectomy group of patients.
Organ preservation treatment by radiotherapy or chemoradiation is usually given for early-stage cancers of the larynx. [5] Some of these patients develop recurrence on follow-up, and these may be in early stage as well.
Recurrences following radiotherapy are generally found to develop locally, and in almost 90% of the cases, these occur within 3 years. [6, 7] The recurrence rate in laryngeal cancers after organ preservation with chemoradiation varies according to the subsite, the T-status, and the N-status of the primary disease, but generally said to be around 25%-50%. [8] Risk factors that have been established as leading to the development of recurrences include higher T-stage disease and N-positivity. Furthermore, the supraglottis subsite is found to produce higher cases of recurrence. [9] Some of these tumors usually are picked up in early stage as they undergo surveillance with endoscopy. There were 6 (11.3%) early-stage recurrent patients in our group. Conservation laryngectomy is considered in early-stage recurrent laryngeal cancer patients if they had early stage before the organ preservation treatment. [10] Total laryngectomy is considered in patients with dysfunctional larynx even if the disease appears to be early. Other factors that influenced the decision of laryngectomy were presence of tracheostomy, adverse skin condition in neck after radiotherapy, fibrosis of the neck, moderate-to-poor general condition, and advanced age.
Survival analysis of our patients revealed a 5-year DFS of 46% following primary laryngectomy and 32% following salvage surgery. It was found to be influenced by the tumor stage and nodal status. The overall 5-year survival was also found to be higher for primary laryngectomy cases (52%) as compared to salvage cases (37%).
Similar retrospective studies by Stankovic et al., Dziegielewski et al., and Mimica et al. have shown the DFS to be 55%-60% for primary laryngectomy cases and 45%-50% for salvage laryngectomy cases. [4, 11, 12] for primary laryngectomy and 35%-40% for salvage laryngectomy cases. [13] [14] [15] Varghese et al. cited different reasons for the less number of salvage laryngectomies done and the poorer outcomes in survival. These include high number of treatment dropouts due to complacency following organ preservation procedures (chemoradiation) and delay in the detection of recurrence due to the masking effect of the postchemoradiation sequelae and thus leading to the advanced stage of presentation (III and IV) of the salvage laryngectomy cases. In our study, we have been able to follow-up our laryngeal cancer patients stringently, but the postchemoradiation sequelae (edema and fibrosis) has led to many cases being detected in their advanced stages only.
In our study, we have observed a higher incidence of complications following salvage surgery as compared to primary surgery. This is comparable to the findings of Stankovic et al. and Ganly et al. [16] who also found salvage cases to have more complications. Ganly et al. studied and compared the complications of primary (113) and salvage laryngectomy (70) cases and found the wound complications to be 25% versus 45%, and fistula complications to be 12% versus 32%, respectively. Wound infection was found to be the most common complication in our study, which occurred in all cases of salvage laryngectomy. Radiotherapy causes tissue interstitial and perivascular fibrosis following epithelial and endothelial cell damage. This leads to decreased blood flow, delayed wound healing, and higher incidence of infections. [17] These are the same reasons that lead to higher instances of pharyngocutaneous fistula formation in laryngectomy cases following chemoradiation. The incidence of fistula in our series was 28% following primary laryngectomy and 33.4% in the salvage cases. Mimica et al. found pharyngocutaneous fistula formation in 28% of their salvage cases, of which 78% were managed conservatively. [12] Systemic complications were also found to be higher following salvage surgery. Major head-and-neck resections are known to induce a strong risk for myocardial injury, and with the addition of systemic chemotherapy (cisplatin) before surgery, the patient becomes more prone to cardiovascular events. [18, 19] Our study shows that the T4 patients with primary surgery and the other group of patients who have developed recurrence and undergone salvage surgery show biologically similar characteristics. Their survival rates though different do not show a huge gap. Thus, if we could find out methods to detect the aggressive variants of laryngeal cancer that present early, we could proceed with radical surgery as a part of primary management modality itself. Further prospective studies are required to investigate this factor. Moreover, more aggressive treatment regimens with inclusion of newer chemotherapy or targeted agents may be needed to further improve the outcome.
CONCLUSION
Salvage laryngectomy was found to have higher incidence of postoperative complications which includes minor wound infection to major salivary leak and vessel blow outs. The overall survival and DFS were found to be lesser for salvage surgery than primary laryngectomy and T-and N-stage have an important role in determining survival. The survival of these advanced laryngeal cancers is low even though treated with the current guidelines of surgery and radiotherapy.
